Experimental details
Preparation of FeOOH/NiOOH catalyst:
The FeOOH/NiOOH catalyst was prepared by a photo-assisted electrochemical deposition route. Different amounts of FeOOH and NiOOH are deposited by controlling the amount of charge. An aqueous solution of FeSO 4 (0.1 M) was subjected to photo-assisted electrochemical deposition, and the amount of deposition was 120 mC at 0.25 V versus Ag/AgCl. The light source is the 150 W xenon lamp AM1.5G under simulated sunlight. An aqueous solution of Ni 2 SO 4 (0.1 M) was adjusted to pH 7.0 with KOH (0.1 M), and the charge of 35 mC was deposited at 0.11 V versus Ag/AgCl. S11 Calculation of the theoretical photocurrent in the photoanodes at the solar spectral irradiance 2 .
The single photon energy is calculated by formula (1):
where ( ) is the photon energy, h is the planck's constant, C is the speed of light and is wavelength.
Solar photon flux is calculated by equation (2):
where ( ) is solar energy flux， a power function about . The theoretical maximum photocurrent density under standard Air Mass 1.5 normal spectral solar irradiance, J max , is calculated by solar photon flux between 300 to 515 nm, shown in equation (3):
where e is electronic charge. In theory, J max is consistently calculated to be 6.67 mA/cm 2 based our solar spectra. 
